Abstract
M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT

Introduction
30
Light organophosphate species are semi-volatile organic compounds. They are 31 characterized by an active center formed by a phosphorus atom surrounded by oxygen atoms 32 and/or alkyl organic groups. They are considered as potential toxicological agents due to the 33 presence of the phosphorylate functional group (P=O) (Mileson et al., 1998) . They are used in 34 several industrial sectors, particularly those involved in chemical, pharmaceutical and 35 pesticide synthesis (Worthing et al.,1999) . They are also used to manufacture plasticizers, 36 flame inhibitors and retardants, (Toy et al., 1987; Hastie et al., 1980; Van der Venn et al., 37 2012) . In addition to these industrial primary sources, the atmospheric degradation of (2005b; 2006a; 2008) and Atkinson et al. (1988) studied the kinetics of the reaction of 46 alkyl/aryl organophosphates with OH radicals (alkyl= CH 3 , C 2 H 5 ; Aryl = OCH 3 , OC 2 H 5 ) in gas phase using the relative rate technique. The results obtained from these studies show a 48 slight negative dependence of the rate coefficients on temperature. To our knowledge, the 49 reaction of organophosphorus compounds with Cl has never been reported. Therefore, further 50 laboratory studies are required in order to provide a more profound understating of 51 organophosphorus compounds' atmospheric fate.
52
The purpose of this work is to investigate the degradation kinetics of two should correspond to a linear curve, passing through the origin, the slope of which is equal to 
Results
138
Degradation kinetics of DEEP and TEP with OH
139
The following reactions were studied and the corresponding rate coefficients were measured: Figure 3a were obtained with a correlation 167 coefficients greater than 90 %. In addition as can be seen in Table2, the obtained rate 
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Comparison with previous study
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8
The room temperature rate coefficient for the reaction of TEP with OH radicals has 215 been reported in four previous studies carried out at atmospheric pressure in purified air using 
Reactivity trend
233
In accordance with previous studies (Aschmann 2005a), it has been shown that, at 234 room temperature, DEEP is slightly more reactive towards OH radicals than TEP. Moreover,
235
the OH-reactivity of TEP at 296 K is five times greater than that of trimethyl phosphate
236
(TMP), a compound of similar structure (Tuazon et al. 1986 
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with the rate constant of DEMP determined by Aschmann et al. (2006a Considering, that (i) the chemical structure effect on the reactivity of the OP toward Cl atoms 257 is negligible, (ii) the estimation of the gas kinetic limit of the reaction of OP studied in this work 258 toward chlorine atoms is around 7.0x10 -10 , the reaction between OP compounds and chlorine atoms 259 occurs with a high probability close to gas kinetic limit collision. As high rate coefficients toward Cl 260 atoms have been determined for other organic compounds, particularly larger biogenic (Table 4) . Atmospheric lifetimes of 18 and 21 days for DEEP and TEP, 272 respectively were estimated using a 24 h daytime average global tropospheric Cl The data measured here shows that the reaction of the studied compounds with Cl 288 atoms proceeds more rapidly than that with OH radicals. The kinetic reactions of these 289 compounds with OH radicals were found to be more sensitive to the structure than those with
290
Cl atoms. The rate coefficients measured herein show negative temperature dependence,
291
which is more pronounced in the case of OH-oxidation.
292
The atmospheric lifetimes of the investigated compounds were estimated relative to 1.5 ± 0.1 0.16 ± 0.04 TEP + OH benzaldehyde 296 ± 2 3.4 ± 0.1 0.41 ± 0.12 305 ± 2 2.9 ± 0.3 0.34 ± 0.10 321 ± 2 1.9 ± 0.1 0.22 ± 0.06 336 ± 2 1.8 ± 0.1 0.19 ± 0.05 352 ± 2 1.4 ± 0.1 0.15 ± 0.04 DEEP + Cl ethanol 298 ± 2 5.9 ± 0.1 6.4 ± 0.7 heptane 298 ± 2 1.9 ± 0.1 6.7 ± 0.4 dioxane 298 ± 2 3.3 ± 0.1 6.4 ± 0.7 6.6 ± 0.3 (*) 313 ± 2 3.3 ± 0.4 6.4 ± 0.8 338 ± 2 2.7 ± 0.4 5.2 ± 0.8 351 ± 2 2.3 ± 0.3 4.5 ± 0.5 TEP + Cl ethanol 298 ± 2 5.1 ± 0.1 5.6 ± 0.6 heptane 298 ± 2 2.0 ± 0.1 7.0 ± 0.5 dioxane 298 ± 2 3.0 ± 0.1 5.8 ± 0.6 6.4 ± 0.4 (*) 316 ± 2 2.6 ± 0.4 5.1 ± 0.9 330 ± 2 2.5 ± 0.4 4.9 ± 0.9 349 ± 2 2.3 ± 0.4 4.4 ± 0.8 
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-This work provides the kinetic reaction of tow organophosphorus compounds with Cl and OH radicals. -Studies were carried out over the temperature ranges 298-333 K.
-Results are compared to those found in literature, reactivity trends are discussed -Effects of temperature and structure and the atmospheric implications are discussed
